Sodium restriction increases aldosterone biosynthesis by increasing late pathway, but not early pathway, messenger ribonucleic acid levels and enzyme activity in normotensive rats.
To determine whether changes in dietary sodium intake modify the early and/or late pathways of aldosterone biosynthesis, we studied in Sprague-Dawley rats the effect of sodium restriction on early (conversion of cholesterol to pregnenolone) and late (conversion of corticosterone to aldosterone) pathway activity and on the mRNA levels for the enzymes regulating these steps. Sodium restriction increased basal and angiotensin-II-stimulated aldosterone output from isolated zona glomerulosa cells by 5- to 9-fold. This increase in aldosterone output did not appear to be due to changes in the conversion of cholesterol to pregnenolone or in the mRNA levels of the early pathway enzyme, cholesterol side-chain cleavage cytochrome P-450. In contrast, sodium restriction increased the conversion of corticosterone to aldosterone 10-fold and increased by over 10-fold the mRNA levels of the late pathway enzyme aldosterone synthase. Sodium restriction had no effect on zona glomerulosa levels of 11 beta-hydroxylase mRNA. In two other normotensive rats, Dahl salt-resistant and Wistar Kyoto, sodium restriction again specifically increased aldosterone synthase mRNA without altering 11 beta-hydroxylase or cholesterol side-chain cleavage cytochrome P-450 mRNA levels. Thus, it appears that sodium restriction specifically increases late pathway aldosterone synthase mRNA levels, resulting in an increase in enzyme levels, followed by an increase in late pathway activity and an increase in aldosterone output.